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This  eonograph  examines  the  relative  effectiveness  of  three  key  Air  Force 
ground  support  Missions:  Close  Air  Support  (CAS),  Battlefield  Air 
Interdiction  (BAI),  and  Air  Interdiction  (AI).  The  costs  and  benefits 

f 

associated  with  each  Mission  are  exaained  in  light  of  the  Missions  ability  to 
influence  the  outcoae  of  Major  operations  and  caopaigns  rather  than  local 
tactical  engageaents. 

The  various  Missions  are  exaained  with  respect  to  their  ability  to 
disrupt  eneay  operations  by  delaying,  diverting,  and  destroying  forces.  They 
are  also  evaluated  in  light  of  the  degree  to  which  they  coapleaent  or 
suppleaent  ground  force  power. 

The  study  concludes  that  while  there  are  no  fixed  rules  to  govern 
apportioneaent  decisions,  there  appear  to  be  soae  basic  principles  which  one 
can  apply  to  the  apportionaent  process  regarding  the  relative  utility  of  the 
three  stated  Missions. 
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INTRODUCTION 


FH100-5,  the  U.S.  Aray's  keystone  doctrinal  aanual,  reduces 

operational  art  to  three  basic  functions.  They  are:  (1)  defining  the  ailitary 

condition  to  be  produced  to  achieve  strategic  goals;  (2)  deteraining  the 

sequence  of  actions  required  to  achieve  that  defined  ailitary  condition;  and 

(3)  deteraining  hoa  best  to  apply  available  resources  to  achieve  the  desired 

ailitary  condition. ^  The  aanual  further  explains  that  in  applying  available 

resources  operational  planners  Mill  be  required  to  aake  decisions  affecting 

the  eaployaent  of  air  as  aell  as  ground  forces.  Indeed,  as  the  aanual  states, 

the  Aray's  fighting  doctrine  *is  called  AirLand  Battle  in  recognition  of  the 

2 

inherently  three-diaensional  nature  of  aodern  warfare*  This  doctrine 
recognizes  the  fact  that  at  the  operational  level  land  and  air  battles  are 
autually  supporting,  inseparable  eleaents  of  the  theater  coaaander's  effort  to 
achieve  operational  objectives.  Indeed,  AirLand  Battle  doctrine  is  built  upon 
the  assuaption  that  *all  ground  actions  above  the  level  of  the  saallest 
engageaents  Mill  be  strongly  affected  by  the  supporting  air  operations  of  one 
or  both  coabatants. *^ 

Through  the  apportionaent  of  air  assets  operational  level  planners 
deteraine  how  a  significant — perhaps  decisive — portion  of  a  theater's  coabat 
power  will  be  applied.  In  order  to  apply  that  coabat  poaer  aost  effectively, 
planners  aust  bring  to  the  apportionaent  process  an  educated  judgaent  built 
upon  a  solid  appreciation  of  hoM  the  various  Air  Force  aissions  serve  to 
coapleaent  the  poaer  of  ground  forces.  This  appreciation,  in  turn,  oust 
include  a  thorough  understanding  of  the  capabilities  and  liaitations  of  three 
of  the  basic  'ground  support*  aissions:  Air  Interdiction  (AI),  Battlefield  Air 
Interdiction  (BAI),  and  Close  Air  Support  (CAS). 


It 
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When  asking  apportionment  decisions,  planners  will  probably  be  working  in 
an  environaent  aarked  by  a  liaited  aaount  of  air  resources  and  an  unliaited 
nuaber  of  aission  requireaents.  In  this  situation  apportionaent  decisions 
will  be  aade  with  the  knowledge  that,  given  liaited  air  assets,  a  sortie  flown 
in  one  category  of  operations  is  one  less  sortie  available  for  another 
category.  For  exaaple,  insofar  as  aircraft  are  aulti-role,  BAI  applications 
coae  at  the  expense  of  CAS  and  AI.  Therefore,  operational  planners  seek  to 
eaploy  the  liaited  air  assets  available  in  a  aanner  that  achieves  aaxiaua 
effect  froa  every  sortie  flown. 

In  seeking  the  aost  effective  eaployaent  of  available  air  resources, 
planners  aust  exaaine  the  relative  aerits — costs  and  benefits — inherent  in  the 
various  aission  categories.  At  the  operational  level  the  aerits  of  each 
aission  category  are  weighed  in  teras  of  influencing  the  outcoae  of  aajor 
operations  rather  than  individual  tactical  engageaents  and  battles;  for  it  is 
on  the  basis  of  desired  operational  rather  than  tactical  results  that  the 
planner  aakes  his  apportionaent  decisions. 

This  paper  aias  to  exaaine  the  relative  operational  aerits  Df  the  three 
tactical  air  aissions  previously  listed.  Based  on  this  exaaination,  the  paper 
aias  to  provide  soae  of  the  appreciation  required  for  aaking  apportionaent 
recoaaendations  and  decisions  based  on  an  educated  judgaent. 

This  paper  will  analyze  each  aission  in  light  of  its  capacity  for 
thwarting  the  eneay's  ability  to  conduct  operations  and  facilitating  the 
conduct  of  friendly  operations.  Each  aission  will  be  analyzed  in  teras  of 
what  it  aight  be  expected  to  produce.  It  will  also  be  appraised  based  on 
historical  experience  and  proven  perforaance.  Froa  this  analysis  conclusions 
will  be  put  forth  regarding  the  eaployaent  of  the  various  categories  of  air 
aissions  in  supporting  the  attainaent  of  operational  objectives. 
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This  study  does  not  exaaine  the  utility  of  the  three  listed  air  Missions 
throughout  the  spectrua  of  conflict.  It  is  priaarily  designed  to  exaaine  the 


: 


iapact  of  the  stated  aission  categories  in  a  aid-to-high  intensity  conflict 
between  relatively  aodern  forces.  The  study  is  not  designed  to  address  the 
use  of  airpower  in  a  low  intensity  environaent. 
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THE  ROLE  OF  AIRPQHER 

As  Clausewitz  observed,  in  war  “one  has  to  see  the  whole  before  seeing 
each  of  its  parts. In  this  study  the  whole  is  the  role  of  tactical  air 
operations  at  large  and  the  aanner  in  which  they  influence  ground  operations. 
Each  part  is  the  individual  aission  category:  BAI,  AI,  CAS.  He  aust  begin, 
therefore,  with  a  brief  exaaination  of  the  'Air'  in  AirLand  Battle. 

The  first  point  to  be  considered  in  analyzing  the  role  of  airpower  in 

AirLand  Battle  is  its  function.  Just  what  is  tactical  airpower  supposed  to 

do?  FH100-5  states  that  the  paraaount  "consideration  in  eaploying  air  forces 

is  gaining  and  Maintaining  the  freedoa  of  action  to  conduct  operations  against 

the  eneay. Air  Force  Regulation  23-10  offers  a  soaewhat  aore  detailed 

description  by  explaining  that  tactical  air  operations  involve 

the  eaployaent  of  tactical  air  power. .to. .gain  and  Maintain 
air  superiority. .. inhibit  aoveaent  of  eneay  f orces. . . seek  out 
and  destroy  eneay  forces  and  their  supporting 
instal lations. . . land]  directly  assist  ground  or  gaval  forces 
to  achieve  their  iaaediate  operational  objectives. 

Friendly  air  forces  help  gain  and  Maintain  freedoa  of  action  by  reducing 
the  effectiveness  of  the  eneay's  ground  and  air  forces.  They  achieve  this 
reduction  in  effectiveness  by  restricting  the  aaount  of  force  the  eneay  can 
bring  to  bear  in  any  given  engageaent  or  battle,  and  by  attacking  eneay  forces 
in  contact.  In  essence,  airpower  disrupts  the  eneay's  ability  to  conduct 
operations. 
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If  the  'Mhole'  of  tactical  airpower  is  disruption,  the  ‘parts*  are 
diversion,  delay,  and  destruction.  Airpower  disrupts  an  eneay's  operations  by 
diverting  valuable  resources  froa  critical  points  on  the  battlefield — in  teras 
of  both  tiae  and  space.  It  also  disrupts  operations  by  delaying  the  arrival 
of  aen  and  aateriel  that  are  critical  to  sustaining  operations.  Lastly, 
airpower  contributes  to  the  disruption  of  eneay  operations  by  destroying  the 
sources  of  the  eneay's  coabat  power.  This  destruction  aay  be  aiaed  at  those 
systeas  that  directly  apply  coabat  power  or  those  systeas  that  coaaand, 
control,  and  sustain  the  continued  application  of  coabat  power. 

In  supporting  ground  operations,  airpower  aay  be  used  in  one  of  three 
ways.  It  aay  be  used  in  a  fashion  that  aagnifies  the  power  of  the  ground 
forces  it  supports,  i.e.  in  a  suppleaentary  fashion.  It  aay  be  used  in  a  way 
that  expands  the  power  of  ground  forces,  i.e.  in  a  coapleaentary  fashion;  or 
it  aay  be  used  in  a  fashion  that  offers  soae  coabination  of  suppleaentary  and 
coapleaentary  effects.  To  understand  the  difference  between  these  concepts 
one  aust  understand  the  iaportant  difference  between  the  teras  suppleaentary 
and  coapleaentary. 

SUPPLEMENTARY. . . aeans  increasing  the  effect  of  one  weapons 
systea  or  ara  with  the  siailar  effects  of  other  weapons  and 
aras.  For  exaaple,  the  effects  of  aortars  and  artillery  aay 
reinforce  or  suppleaent  each  other  in  an  integrated  fire 
plan.  Engineers  aay  enhance  the  protection  of  araored 
vehicles  by  digging  in  those  vehicles  with  engineer  equipaent. 

COMPLEMENTARY. . . aras.  by  contrast,  have  different  effects  or 
characteristics,  so  that  together  they  pose  a  aore  coaplicated 
threat,  a  dileaaa  for  the  eneay.  The  defender  aay  place  a 
ainefield  so  that  it  halts  an  eneay  force  at  a  point  where 
observed  artillery  or  antitank  fires  can  attack  that  eneay  as 
he  clears  the  ainefield.  The  defender  has  thus  integrated  the 
different  weapons  to  provide  a  auch  greater  effect  than  any 
one  by  itself  could  achieve. 

Mhen  used  in  a  suppleaentary  aanner  airpower  adds  to  the  coabat  power  of 
the  forces  being  supported.  It  siaply  aakes  ground  forces  aore  powerful 
ground  forces.  It  does  not  expand  the  capabilities  of  those  forces,  it  only 
reinforces  the  capabilities  already  present. 


When  used  in  a  coepl eeentary  Banner  airpower  eultipiies  and  extends  the 
coabat  power  of  the  forces  being  supported.  It  does  so  by  bringing  to  the 
battle  capabilities  which  ground  forces  do  not  possess  and  exploiting  the 
characteristics  unique  to  air  forces.  Coapleaentary  airpower  serves  to 
coabine  with  groundpower  to  offer  the  joint  force  coaaander  an  air-ground 
systea  with  capabilities  that  neither  ground  nor  air  forces  alone  possess. 

Ideally,  then,  air  power  should  be  used  to  coapleaent  ground  power  to 
accoaplish  theater  objectives.  Using  airpower  in  a  role  that  suppleaents 
ground  power  should  be  the  occasional  exception. 

To  aeasure  the  relative  aerits  of  a  given  category  of  air  aission  this 
paper  will  use  four  priaary  standards,  naaely:  diversion,  delay,  destruction, 
and  finally  disruption.  Mission  categories  will  also  be  exaained  in  light  of 
the  aanner  in  which  they  coapleaent  rather  than  suppleaent  ground  power. 


THE  MISSIONS 

An  exaaination  of  the  relative  aerits  of  the  three  stated  aission 

categories  aust  necessarily  begin  with  a  definition  of  those  aissions.  FM  101— 

5-1  provides  an  official  definition  of  all  three: 

AIR  INTERDICTION — Air  operations  conducted  to  destroy, 
neutralize,  or  delay  the  eneay's  ailitary  potential  before  it 
can  be  brought  to  bear  effectively  against  friendly  forces. 

It  is  conducted  at  such  distances  froa  friendly  forces  that 
detailed  integration  of  each  air  aission  with  the  fire  and 
aoveaent  of  friendly  forces  is  not  required. 

BATTLEFIELD  AIR  INTERDICTION— Air  action  against  hostile 
surface  targets  which  are  in  a  position  to  directly  affect 
friendly  forces  and  which  requires  joint  planning  and  direct 
coordination.  While  BAI  requires  coordination  in  joint 
planning,  continuous  coordination  Bay  not  be  required  during 
the  execution  stage. 

CLOSE  AIR  SUPPORT— Air  action  against  hostile  targets  that  are 
in  close  proxiaity  to  friendly  forces  and  that  requires 
detailed  integration  ofg  each  air  aission  with  the  fire  and 
aoveaent  of  those  forces. 


Figure  1  illustrates  the  relationship  between  these  three  eissions  and 
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As  stated,  CAS  is  flown  in  close  proxiaity  to  friendly  forces.  While 
there  is  no  fixed  distance  froa  friendly  forces  at  which  CAS  becoaes  BAI,  aany 
consider  the  outer  liait  of  CAS  to  be  the  direct  fire  range  of  the  unit 
receiving  the  support.  Soae  consider  CAS  to  be  any  action  directed  against 
targets  visible  to  the  unit  being  supported.  Others  say  that  air  operations 
flown  close  enough  to  the  PLOT  to  put  friendly  troops  at  risk  in  the  event  of 
a  aistake — hence  ;he  requireaent  for  detailed  integration — qualify  as  CAS. 

Since  CAS  is  flown  to  support  engaged  units,  its  effects  are  expected  to 
near  tera.  It  is  expected  iaaediately  to  influence  the  outcoae  of  an 
engageaent. 

BAI  is  flown  against  those  targets  which  are  operating  on  the 


battlefield 
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not 

yet 

closed  to 
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fighting. 
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Because  BAI  is  flown  against  targets  which  are  'in  a  position'  tD  affect 
friendly  forces,  effects  achieved  will  not  be  felt  as  iaaediately  as  those  of 
CAS.  While  BAI  does  not  affect  the  iaaediate  outcoae  of  local  engageaents,  it 
does,  in  the  near  tera,  influence  the  outcoae  of  large  engageaents  and 
battles.  Essentially  BAI  affects  the  fortunes  of  eneay  units  already  arrived 
(or  arriving)  on  the  battlefield  but  not  yet  engaged. 

Whereas  BAI  is  designed  to  hinder  the  aoveaent  of  forces  within  the 
battlefield  AI  is  designed  to  hinder  the  aoveaent  of  forces  to  the 
battlefield.  Hence  it  is  noraally  flown  beyond  the  liaits  of  corps  areas  of 
responsibility.  Traditionally,  the  FSCL  has  been  used  to  define  the  ainiaua 
liaits  of  AI.  It  has  no  aaxiaua  liaits  in  teres  of  distance. 

Because  AI  is  flown  against  resources  which  are  not  yet  in  the  area  of 
operations,  it  influences  the  battle  indirectly.  Because  of  its  indirect 


nature,  its  effects  are  not  immediately  felt.  Often  times  the  results  of 


effective  AI  operations  are  not  felt  until  Meeks  or  months  later. 


DIVERSION 

Air  poMer  causes  the  enemy  to  divert  critical  resources  aMay  from  the 
battlefield  by  threatening  vital  assets  that  lie  outside  the  area  of  immediate 
operations.  The  results  of  operations  designed  to  divert  enemy  combat  pomer 
may  be  seen  in  many  forms.  For  example,  diversion  may  take  the  fora  of  moving 
anti-aircraft  assets  amay  from  the  front  lines  or  it  may  result  in  a  shift  of 
industrial  priorities  from  tanks  to  interceptor  aircraft. 

Operationally  significant  diversion  is  a  benefit  associated  almost 
exclusively  with  interdiction  operations.  Specifically,  diverting  a 
significant  amount  of  actual  or  potential  combat  pomer  is  brought  about 
principally  through  AI  operations,  although  BAI  can  achieve  a 
lesser  principally  tactical,  effect. 

In  World  War  II  one  of  the  most  significant  results  of  AI  operations 
against  6eroany  Mas  the  requirement  for  enemy  resources  to  be  diverted  from 
the  'front  line'  battle  to  protect  critical  installations  such  as  industrial 
centers,  fuel  facilities,  and  transportati on  systems  from  aerial  attack.  This 
diversion  of  resources  mas  expressed  in  a  variety  of  mays. 

The  ability  to  strike  at  critical  elements  of  Germany's  Mar  making 

effort  caused  the  enemy  to  devote  more  industrial  output  tomards  air  defense 

than  he  Mould  have  had  there  been  no  serious  air  threat  to  those  to  those 

vital  systems.  The  allied  bomber  offensive  against  transportation  centers, 

military  industries,  fuel  depots,  and  poeer  plants  required  the  Germans  to 

produce  and  use  20,000  flak  guns  that  could  othermise  have  been  used  as  anti- 
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tank  guns.  Had  one  half  or  even  one  quarter  of  those  20,000  guns  been 

available  to  German  forces  defending  against  the  Normandy  invasion  or  in  the 
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attack  through  the  Ardennes  the  outcome  of  those  battles  eight  Mel  1  have  been 
decidedly  different. 

Not  only  did  AI  operations  divert  industrial  resources,  they  diverted 

aeeunition,  sen  and  critical  supplies.  Every  round  of  aeeunition  fired  at  an 

aircraft  attacking  a  rail  center  in  the  eneey's  rear  Mas  one  that  couldn't  be 

fired  in  the  area  of  operations  of  ground  forces.  Every  individual  required 

to  aan  an  air  defense  systea  protecting  a  rail  junction  or  fuel  depot  Mas  one 

■ore  aan  Mho  Masn't  available  in  the  forMard  coabat  zone.  Again,  the  6eraan 

experience  in  World  War  II  testifies  to  the  ability  of  effective  AI  operations 

to  divert  valuable  resources  froa  the  front  lines.  As  Albert  Speer  explained 

...Me  had  to  keep  a  aillion  aen  at  hoae  to  defend  against 
[allied  air  strikes]....  Other  thousands  of  people  Mere 
required  as  fire  fighters  and  to  repair  daaaged  factories. 

Those  aen  and  aunitions  could  have  provided  another  40  divisiygs 
for  use  against  Russia  or  to  oppose  your  invasion  in  France. 

Other  sources  are  aore  conservative  than  Speer  in  their  estimates  of 

forces  diverted  to  deal  Mith  allied  boabing.  Hoaever,  even  the  aore 

conservative  of  these  place  figures  of  diverted  troops  in  the  hundreds  of 

thousands. *  * 

Siailar  diversions  Mere  noted  in  Vietnam  Mhere  labor  forces  devoted  to 

the  aaintenance  and  repair  of  North  Vietnamese  road  and  rail  systeas  included 

an  estiaated  500,000  troops  and  militia.  Another  175,000  Mere  dedicated  to 

the  country's  air  defense  system.  These  mere  troops  mho  could  very  Mell  have 
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been  in  coabat  units  if  not  diverted  to  these  other  tasks. 


While  a  significant  portion  of  these  results  Mere  brought  about  by 


Even  in  short  wars  AI  operations  have  deaonstrated  a  capacity  for 
diverting  large  aaounts  of  coabat  power  away  froa  the  battlefield.  In  the  Yoa 
Kippur  Mar  of  1973,  the  Israelis  used  AI  to  force  the  Syrians  to  divert  vital 
defenses  away  froa  the  6olan  heights  to  protect  against  Israeli  air  raids 
being  flown  deep  into  Syrian  territory. 

Two  days  after  the  outbreak  of  hostilities,  the  Israeli  Air  Force  (IAF) 
began  conducting  large  air  raids  against  oil  storage  tanks,  electric  power 
stations,  oil  terainals,  and  critical  defense  installations  including  the 
Syrian  Ministry  of  Defense.  aThe  purpose  of  these  raids  was  to... force  the 
Syrians  to  redistribute  their  air  defense  assets."1*  As  these  strikes  becaee 
larger  and  more  damaging,  the  Syrians  were  forced  to  divert  badly  needed  air 
defenses  away  froe  the  battles  on  the  6olan  Heights.  Thus,  by  diverting  air 
defense  assets  away  froe  the  battlefield,  the  Israelis  were  better  able  to 
establish  control  of  the  battlefield  both  in  the  air  and  on  the  ground.15 

Except  in  rare  circuestances,  BAI  and  CAS  do  not  divert  significant 
aaounts  of  coabat  power  froa  its  intended  use.  The  reason  for  this  is  quite 
obvious.  Since  BAI  and  CAS  are  flown  in  the  coabat  zone,  they  offer  little 
opportunity  for  diverting,  indeed  they  are  not  designed  to  divert,  forces  away 
froa  the  battlefield. 

Using  air  forces  to  divert  essential  eneay  resources  away  froa  the 
battlefield  clearly  illustrates  the  concept  of  using  air  power  to  coapleaent 
ground  power.  By  successfully  attacking  iaportant  targets  well  to  the  rear  of 
the  front  line  battle,  AI  visibly  poses  to  the  eneay  the  coaplicated  threat, 
the  dileaaa,  that  is  the  hallaark  of  coapl eaentary  operations.  The  eneay  aust 
either  divert  resources  away  froa  the  front  to  counter  the  threat  to  his  vital 
installations,  thereby  detracting  froa  the  aaount  of  force  available  to  the 
coabat  zone,  or  he  aust  accept  the  daaage  inflicted  on  those  installations. 


DELAY 


Air  pomer  influences  ground  operations  by  delaying  the  tieely  arrival  of 
critical  forces  and  resources  at  the  points  on  the  battlefield  Mhere  they  are 
needed.  By  delaying  the  arrival  of  a  particular  force,  air  potter  can  greatly 
hinder  the  ability  to  reinforce  success  or  stave  off  failure. 

The  ability  of  air  forces  to  delay  the  eoveeent  and  distribution  of  vital 
resources  has  proven  to  be  of  decisive  importance  both  operationally  and 
tactically  ever  since  World  War  II. 

One  unidentified  Berean  coeeander  testified  to  just  horn  decisively 

airpower  delayed  efforts  to  aove  reinf orceaents  to  the  Noraandy  beachead  in 

the  6eraans'  desperate  attempt  to  defeat  the  Allies'  invasion  of  Europe.: 

The  tanks  of  one  division  left  Abbeville  by  rail  on  9  June 
intending  to  make  the  trip  to  the  front  by  nay  of  Paris.  The 
locoaotives  Mere  hit  so  many  times  by  Allied  f ighter-boabers 
that  the  tanks  finally  had  to  finish  the  journey  by  road.  It 
Mas  not  until  18  June  that  80  of  the  120  tanks  that  originally 
started  finally  liaped  into  the  line  around  ^gumont,  having 
taken  alaost  ten  days  to  travel  about  300  ailes. 

The  commanding  General  of  the  116th  Panzer  Division  offers  another 
account  of  the  decisiveness  of  the  air  force's  ability  to  impede  the  tiaely 
movement  of  forces: 

...The  superior  enemy  air  force  paralyzed  every  movement  on 
the  battlefield,  especially  those  o'  the  tanks. 

This. .  .decisively  delayed  any  U:fick  shifting  and  transfer  of 
reserves  to  the  point  of  attack.. 

Field  Marshal  Von  Rundstedt,  commander  in  chief  of  Berman  forces  in  the 

West,  noted  that  delays  caused  by  the  destruction  of  several  key  bridges 
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"devastatingly  contributed  to  the  halting  of  the  Ardennes  offensive." 

A. A.  Sidorenko  eloquently  testifies  to  the  ability  to  defeat  Soviet  type 
offensives  by  delaying  the  arrival  of  the  second  echelon.  According  to 
Sidorenko,  the  Soviets  learned  in  the  Breat  Patriotic  War  that 
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...second  echelons  were  the  basic  leans  of  exploiting  success 
and  conducting  an  attack  at  high  rates  and  to  a  great  depth. 

Where  they  were  weak  or  were  not  coeeitted  in  tiee^the  attack 
developed  not  only  slowly,  but  even  died  down.  (eephasis 
added) 

In  the  Korean  War  a  eassive  interdiction  effort  forced  coeeunist  forces 
to  lieit  any  large  scale  eoveeent  of  een  and  eateriel  to  night.  This  greatly 
cut  the  ability  of  both  the  North  Koreans  and  Chinese  to  resupply  and 
reconstitute  those  units  involved  in  the  Major  offensives  of  June,  1930  and 
the  winter  of  1950-31.  In  analyzing  the  Chinese  attack  across  the  Yalu,  one 
study  concludes  that  athe  constant  attacks  on  the  coeeunist  supply  systee  and 
the  requireeent  to  eove  at  night  over  secondary  roads. . forced  the  eneey  attack 
to  falter.*2® 

Sieilarly  decisive  interruptions  in  the  tieely  delivery  of  fuel  and 
aeeunition  to  Syrian  forces  were  noted  by  UN  observers  on  the  Golan  Heights  in 
the  1973  Yob  Kippur  War.21 

Host  analysts  agree  that  the  ability  to  delay  the  arrival  of  follow-on 

forces  and  eateriel  will  be  even  eore  ieportant  in  future  conflicts  than  they 

have  been  in  the  past.  As  Air  Vice  Narshal  H.J.  Areitage  noted,  "the  rapid 

eoveeent  forward  of  eneey  reinf orceeents  and  second  echelon  foreations  is 
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likely  to  be  far  core  ieportant  to  the  advance  than  in  any  previous  war.* 

In  seeking  to  delay  an  eneey's  follow-on  effort  one  should,  ideally, 
attack  the  eneey’s  transportation  systee  throughout  the  depths  of  both  the 
coebat  and  coeeunications  zones.  In  war,  however,  the  ideal  tends  to  be  the 
exception  rather  than  the  rule.  Given  a  lieited  aeount  of  air  resources  and  a 
nearly  unlieited  nueber  of  requireeents  for  airpower,  operational  planners 
will  be  required  to  detereine  which  air  operations  offer  the  greatest  delay 
per  sortie  flown.  In  seeking  to  retard  the  eoveeent  of  forces  and  supplies, 
planners  will  often  be  forced  to  chose  between  one  or  eore  of  the  various  air 
eissions  sieply  because  there  aren't  enough  resources  to  conduct  delay 
operations  as  coepletely  as  desired. 


In  seeking  to  delay  the  arrival  of  eneay  resources  at  a  critical  point 
one  aay  rule  out  CAS  altogether.  The  reasoning  is  quite  siaple.  By  virtue  of 
the  fact  that  CAS  is  flown  against  those  forces  already  engaged  in  battle 
their  arrival  cannot  be  delayed.  They  are  already  hoae.  Delay  lies, 
therefore,  in  the  reala  of  A1  and  BAI. 

To  evaluate  the  ability  of  a  given  aission  category  to  inflict  delay  on 
the  eneay,  one  aust  first  deteraine  what  causes  delay.  One  causes  delay  by 
reducing  the  eneay's  ability  to  transport  a  given  coaaodity  over  a  given 
distance.  This  reduction  in  transportation  capability  is  caused  by  daaaging 
either  one  or  both  of  the  two  critical  eleaents  of  a  delivery  systea — the 
transportation  network  itself  or  the  instruaents  that  use  it. 

One  can  daaage  the  transportation  network  itself  by  attacking  road 
bridges,  railroad  bridges,  rail  switching  terainals,  airfields,  highway  choke 
points,  etc.  One  can  daaage  the  instruaents  that  use  the  transportation 
systea  by  attacking  highway  convoys,  trains  and  locoaotives,  transport 
aircraft,  barges  and  ships,  etc. 

To  deteraine  which  air  aission  offers  the  greatest  opportunity  for 
effectively  delaying  the  eneay,  one  oust  understand  the  relationship  between 
the  two  stated  eleaents  of  a  transportation  systea  and  the  distance  froa  the 
FEBA  at  which  these  eleaents  are  attacked. 

To  deteraine  whether  A1  or  BAI  yields  the  aost  effective  delay  one  aust 
exaaine  the  quality  of  the  transportation  infrastructure  over  which  the  eneay 
aoves  his  forces  and  supplies.  If  the  infrastructure  is  well  developed  and 
the  eneay's  transportation  options  are  plentiful,  BAI  probably  offers  the  best 
chance  of  delaying  the  foe.  If,  however,  the  transportation  is  relatively 
priaitive  and  the  eneay's  transportation  options  are  liaited,  AI  probably  pays 


the  greatest  dividends. 


Figure  2  illustrates  how,  in  a  theater  Mith  a  well  developed 
transportation  systea,  one's  eoveeent  options  narrow  as  he  eoves  closer  to  the 
FEBA. 


FIGURE  2 

Assuae  that  the  eneay  wishes  to  aove  a  given  force  or  quantity  of  supplies 
froa  A-Town  to  X-ville.  Between  A-town  and  the  RIPL,  the  eneay  has  13 
different  routes/coabinations  of  transportation  nodes  available  to  hia.  If 
one  particular  junction  gets  knocked  out  he  can  still  bypass  it  with  relative 
ease.  For  exaaple,  if  the  eneay  had  planned  on  aoving  by  rail  froa  A-to-B-to- 


C-to-D  and  by  road  froa  D-to-E-to-F-to-G,  and  C  gets  destroyed  he  can  switch 
to  any  one  of  10  alternative  routes  and  continue  aoveaent  by  either  rail  or 


Notice,  however,  that  the  nuaber  of  routes  available  to  hia  decreases  as  he 

approaches  his  destination.  Once  he  passes  E  he  aust  either  go  through  F  to 

get  to  his  final  destination,  X-ville,  or  take  a  long  detour  which  involves 

not  only  an  increased  travel  tiae  but  the  inevitable  delays  associated  with 

aoving  in  and  out  of  adjacent  units'  areas  and  transportation  networks.  6iven 

this  situation,  it  is  evident  that  attacking  the  eneay  while  he  is  in  the  BAI 

bracket  would  be  aore  effective  and  aore  efficient  than  attacking  hia  at 

ranges  noraally  associated  with  AI.  Graphically,  the  opportunity  to  delay  an 

eneay  in  a  theater  of  this  nature  aay  represented  as  shown  in  figure  3. 

LTC  Steven  Canby  reflected  the  thoughts  of  soae  analysts  when  he 

concluded  that  ‘the  difficulty  of  blocking  a  dense  transport  net*  with  AI 

operations  using  conventional  aunitions  is  so  great  that  it  will  iapose  only 
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insignificant  extra  costs  and  delays  to  an  attacking  force. 


FIGURE  3 


As  shown  in  Figure  4,  in  a  theater  with  a  very  United  transportation 
network  routing  options  are  few  throughout  the  theater  and  do  not  tend  to 


decrease  significantly  as  one  approaches  his  destination. 


The  6eraan  Arey  recognized  this  early  on  in  the  1941  Suaeer  offensive 
against  Russia.  Hence,  deep  interdiction  was  to  be  the  preferred  use  of 
airpower.  According  to  Seneral  der  Fleiger  Paul  Deichnann,  "the  6erean 
coeeand  realized  at  an  early  stage  that  during  large-scale  arey  operations  tin 
the  Soviet  Union]. .. .air  action  to  prevent  eneay  aoveaents  to  the  front 

represented  a  highly  effective  aeans  to  influence  the  course  of  coabat 
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operations."  The  6eraans  quickly  realized  that,  given  the  near  priaitive 

nature  of  the  Soviet's  transportation  network,  AI  operations  could  delay  the 
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arrival  of  supplies  and  forces  alaost  indefinitely. 

Siailarly,  the  British  RAF  was  able  to  use  AI  very  effectively  in 

preventing  Roaael  froa  bringing  desperately  needed  resources  into  the  battle 

in  North  Africa  because  Axis  forces  were  tied  to  their  base  of  support  by  a 

single,  vulnerable  supply  route.  Consequently,  any  daaage  done  to  that  route 
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anywhere  in  the  theater  could  be  bypassed  only  with  great  difficulty. 
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Given  the  evidence,  one  aay  conclude  that  the  sophistication  of  the 
eneay's  transportation  systea  is  a  factor  of  paraaount  iaportance  when 
selecting  a  aission  category  for  delaying  the  eneay.  One  aay  state  roughly 
that  as  the  transportation  network  supporting  the  eneay  iaproves,  the  capacity 
of  AI  operations  to  effectively  delay  hia  declines  and  the  iaportance  of  BA1 
operations  increases.  Again,  CAS  aay  be  excluded  froa  consideration 
altogether. 


DESTRUCTION 

Hhen  reduced  to  the  aost  basic  level  airpower  influences  a  battle  by 
destroying  things.  It  delays  aoveaent  by  destroying  bridges  and  locoaotives. 
It  causes  assets  to  be  diverted  froa  the  battlefield  by  destroying  critical 
installations.  It  disrupts  the  eneay's  ability  to  sustain  his  efforts  by 
destroying  coaaand  and  control  eleaents,  supply  coluans,  and  troop  trains.  It 
achieves  air  superiority  by  destroying  aircraft  and  airfield  facilities.  In 
the  final  analysis  airpower  gains  its  ability  to  influence  the  fight  by 
destroying  or  threatening  the  destruction  Df  things  and  people. 

To  deteraiie  which  of  the  three  aissions — CAS,  BAI,  or  AI — should  be 
used  to  destroy  the  eneay's  forces  the  following  criteria  will  be  used: 
efficiency  and  proficiency. 


EFFICIENCY 

The  efficiency  of  any  operation  aay  be  deterained  siaply  by  coaparing 
the  costs  and  gains  associated  with  it.  In  the  case  of  efficiency,  the  gain 
is  siaply  the  nuaber  of  eneay — people,  tanks,  supply  trucks,  araored  fighting 
vehicles,  etc. — destroyed.  The  costs  aay  be  aeasured  in  two  currencies; 
sorties  flown  and  aircraft  lost. 

The  eneay's  susceptibility  to  destruction  by  air  depends  largely  on  two 
factors:  (1)  his  posture  at  the  tiae  of  the  air  attack,  and  (2)  the  ease  with 


j-.  ■ •*. 


•m  '  .  r, 

»  .  a  . 


v  <  iX; '  • 


which  friendly  aircraft  can  engage  the  target, 
posture,  depends  largely  on  distance  froa  the  FEBA. 


The  first  factor,  target 


It  aay  be  considered  axioaatic  that  as  a  target  array  becoaes  denser  it 

becaaes  aore  vulnerable.  Indeed,  dispersion  is  considered  to  be  an  absolute 
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requireaent  for  survival  on  the  aodern  battlefield.  There  is  a  natural 
tendency  to  disperse  forces  as  foraations  approach  the  battlefield.  This 
dispersion  for  survival  reduces  target  density  and  Bakes  an  eneay  force  aore 
difficult  and  aore  expensive  to  destroy  the  closer  it  gets  to  the  front.  An 
exaaination  of  coabat  forces  in  a  typical  Soviet  division  in  the  attack 
illustrates  the  principle. 

In  a  typical  attack,  a  Soviet  Motorized  Rifle  Division  (HRD)  would  be 
arrayed  as  shown  in  Figure  5. 


Source:  FH  100-2-1,  p.  5-20 


FIGURE  5 
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The  seven  reinforced  Notorized  Rifle  Battalions  (NR  Bn)  in  the  first 

echelon  are  in  an  attack  foraation.  They  assuae  this  posture  at  300-1000 

aeters  froa  the  eneay.  In  the  attack  foraation,  a  reinforced  NR  Bn  with  soae 

52  coabat  vehicles  occupies  about  840,000  square  aeters.  This  eorks  out  to  a 

28 

density  of  .00006  coabat  vehicles  per  square  aeter. 

About  20-25  kiloaeters  froa  the  FEBA  the  battalions  of  the  division's 

second  echelon  regiaent  are  travelling  in  aarch  foraation.  Travelling  in 

aarch  foraation  the  reinforced  tank  battalion  with  about  50  coabat  vehicles 

takes  up  roughly  8,000  square  aeters  of  space.  In  this  configuration,  the 

eneay  offers  a  target  with  a  density  of  .006  coabat  vehicles  per  square  aeter — 
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a  one  hundred  fold  increase  in  target  density. 

This  increase  in  vehicle  density  aay  be  extended  beyond  the  division 
level  to  aray  and  front.  For  exaaple,  if  the  coabat  vehicles  of  a  Front's 
follow-on  tank  division  are  being  railed  forward  for  deployaent,  the  target 
density  of  that  unit  cliabs  to  .10  coabat  vehicles  per  square  aeter  while  it 
is  loaded  on  the  train — a  target  density  1,700  tiaes  greater  than  that  shown 
in  the  battalions  at  the  FEBA.3<* 

Clearly,  coabat  foraations  tend  to  becoae  aore  tightly  packed  the 
further  one  aoves  away  froa  the  FEBA.  Thus,  they  becoae  aore  lucrative  and 
cost  effective  targets  for  air  forces.  For  exaaple,  a  cluster  boab  unit  with 
a  kill  radius  of  800  aeters  dropped  on  a  foraation  with  a  target  density  of  .1 
vehicles  per  square  aeter  should  be  twice  as  effective  as  a  cluster  boab  with 
the  saae  kill  radius  dropped  on  a  foraation  with  a  target  density  of  .05 
vehicles  per  square  aeter.  Froa  this  particular  aspect  one  aay  conclude  that 
in  teras  of  eneay  kills  per  sortie  CAS  is  the  least  cost  effective  of  the 
three  ground  support  aissions.  Furtheraore,  cost  effectiveness  tends  to  rise 
directly  as  one  aoves  froa  CAS  to  BAI  to  AI. 

As  with  coabat  forces,  support  eleaents  becoae  aore  lucrative  targets 
the  further  to  the  rear  one  aoves.  This  is  brought  about  by  the  fact  that 
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there  is,  to  a  point,  a  direct  relationship  between  the  size  of  the  support 

unit  encountered  and  the  distance  to  the  rear  of  the  FEBA  one  aoves.  As  one 

aoves  further  to  the  rear,  he  finds  in  ascending  order  battalion  level  CSS 

units,  brigade  level  CSS  units,  division  level  CSS  units,  corps  level  CSS 

units,  Aray  Group  level  CSS  units,  etc.  Not  surprisingly,  one  sees  a  draaatic 

growth  in  the  size  of  support  units  as  he  aoves  up  the  chain  of  coaaand. 

Again,  the  Soviet  aray  in  the  attack  serves  as  a  good  exaaple.  In  the 

attack  a  standard  aotorized  rifle  battalion  (BMP)  has  a  very  liaited  CSS 

eleaent  which  is  found  about  5  kiloaeters  froa  the  FEBA.  It  consists 

priaarily  of  a  supply  platoon  with  8  cargo  trucks,  2  POL  tankers  with 

trailers,  and  a  aobile  field  kitchen.'*1 

A  standard  aotorized  rifle  regiaent  (BNP)  has  a  substantial  CSS  eleaent 

which  is  six  tiaes  as  large  as  that  found  at  battalion  level.  It  includes  30 

aaaunition  trucks  with  trailers,  15  POL  trucks  with  trailers,  and  12 

aaintenance  vans.  The  entire  regiaental  CSS  eleaent  consists  of  an  aaaunition 

supply  point,  repair  point,  POL  supply  point,  rations  supply  point,  aedical 
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point,  and  vehicle  collection  point.  The  regiaental  CSS  structure  is 
noraally  found  about  10  to  15  kiloaeters  behind  the  line  of  contact.'*'* 

A  aotorized  rifle  division  (BNP)  has  a  huge  CSS  eleaent  which  aay  be 

found  froa  20-40  kiloaeters  froa  the  FEBA.  Central  to  this  organization  is  a 
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supply  duap  with  POL,  aaaunition,  and  rations.  This  structure  includes  no 
fewer  than  189  general  purpose  cargo  trucks — the  aajority  of  which  are  used  to 
haul  aaaunition,  80  POL  trucks  with  trailers,  and  40  aaintenance  vans.  This 

structure  is  over  30  tiaes  the  size  of  the  CSS  structure  found  at  battalion 
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level . 

At  aray  and  Front  level,  CSS  structures  becoae  enoraous  and  relatively 
fixed  and  are  found  as  far  as  100  kiloaeters  behind  first  echelon  divisions. 


Although  there  is  no  fixed  aray  organization,  a  typical  combined  aras  aray  aay 
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field  as  aany  as  400  POL  tankers  and  600  general  purpose  cargo  trucks. 

One  indication  of  the  relative  size  and  iaportance  of  the  various  CSS 


eleaents  discussed  is  the  aaount  of  POL  handled  and  stored  at  each  level  of 
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coaaand. 


UNIT 

Combined  Arms  Army 
Motorized  Rifle  Division 
Motorized  Rifle  Regiment 
Motorized  Rifle  Battalion 


POL  IN  LOGISTIC  BASE 
17,500  Metric  Tons 
1,450  Metric  Tons 
160  Metric  Tons 
11  Metric  Tons 


As  Me  knoM  only  too  Mell  in  the  Aaerican  Aray,  the  larger  the  support 
unit,  the  lesser  the  aobility.  These  tao  factors  coabine  to  offer  support 
targets  that,  like  coabat  forces,  groM  in  density  and  inertia  as  one  aoves 
away  froa  the  line  of  contact.  Siven  this  tendency  planners  aay  apply  the 
saae  rule  of  thuab  to  support  eleaents  that  is  applied  to  coabat  forces, 
naaely  that  in  teras  of  kills  per  sortie  efficiency  potentially  increases  as 
one  aoves  froa  CAS  to  BAI  to  AI. 

Another  factor  ahich  affects  the  ability  of  air  forces  to  destroy  eneay 

coabat  forces  is  the  proxiaity  of  the  eneay  to  friendly  troops.  In 

deteraining  the  requireaents  for  effective  CAS,  one  Defense  Departaent  study 

noted  that  the  first  condition  to  be  aet  Mas  that  "the  CAS  aircraft  Bust  be 

able  to  acquire  targets  quickly  ano,  in  particular,  differentiate  eneay  froa 
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friendly  forces.*  The  ability  to  aake  this  distinction  becoaes  increasingly 
difficult  as  hostile  units  becoae  interaingled  in  battle.  Thus,  delivering  CAS 
puts  not  only  eneay  but  friendly  forces  at  risk — especially  in  aobile 


situations.  As  David  Hcaillan  correctly  observed, 

...in  the  zone  of  contact,  aissions  against  hostile  units  are 
east  difficult  to  control,  are  aost  expensive,  and  are,  in 
general,  least  effective.  Targets  are  saall,  well-dispersed, 
and  difficult  to  locate.  In  addition,  there  is  always  a 
considerable  chance  of  striking  friendly  forces  due  to  errors 
in  target  designation,  ^rrors  in  navigation,  or  to  the 
fluidity  in  the  situation. 

As  one  aoves  away  froa  the  FEBA  the  likelihood  of  accidentally  striking 
a  friendly  unit  diainishes  rapidly.  As  the  opportunity  for  fratricide 
diainishes,  so  too  does  the  requireaent  for  “detailed  integration  of  each  air 
aission  with  the  fire  and  aoveaent*  of  supported  ground  forces.*0  This  allows 
greater  freedoa  of  action  to  the  air  forces  as  they  attack  the  eneay.  This 
greater  freedoa  of  action  results  in  a  wider  variety  of  attack  options  which 
leads  to  aore  effective  and  efficient  ordnance  delivery.  This,  in  turn, 
increases  the  survivability  of  the  attacking  aircraft. 

Another  factor  which  aust  be  considered  in  evaluating  the  cost 
effectiveness  of  attacking  eneay  forces  with  air  forces  is  the  ability  of 
ground  forces  to  do  the  saae  job.  Using  airpower  to  perfora  a  aission  that 
can  be  accoaplished  by  ground  forces  is  a  waste  of  a  valuable  resource. 
Attacking  hostile  units  in  contact  is  one  exaaple. 

Ideally  airpower  should  be  used  to  coapleaent  the  power  of  supported 
ground  forces.  Noraally,  CAS  does  not  fill  that  role.  Nhen  used  in  a  CAS 
role,  airpower  siaply  reinforces  the  effects  of  two  ground  force  eleaents, 
artillery  and  aviation. 

With  the  developaent  of  advanced  coabat  helicopters  ground  forces  have 
gained  the  capacity  to  provide  their  own  organic  close  air  support.  Aviation 
eleaents  organic  to  the  Aray  provide  ground  forces  with  a  fully  capable, 
responsive,  all  weather  close  air  support  force.  A  coaparison  between  the 
Aray's  AH-64  attack  helicopter  and  the  Air  Force  A-10  illustrates  the  point. 


In  an  excellent  study  done  at  the  Air  Coaaand  and  Staff  College,  Milliae 

Blacklund  exaeined  the  degree  to  which  the  U.S.  Aray  could  provide  its  own 

CAS.  In  exaaining  the  issue,  he  coapared  the  AH-A4  to  the  A-10  in  several  key 
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areas. 


AH-A4 


A-10 


Sorties  per  day 
Turn  around  time 
Ordnance  load 
loiter  time 
All  weather 
kills  per  sortie 
(Max  possible) 


6 

,  3  hours 
5045  lbs. 
2.5  hours 
yes 
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1.7  hours 
3312  lbs. 
1.7  hours 
no 
10 
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Based  on  this  and  other  data  the  study  concludes  that  the  AH-64  is  twice 
as  capable  as  the  A-10  of  providing  CAS  to  ground  forces. .  Noting  the 
capabilities  of  the  AH-&4  and  the  nuabers  of  platforas  available  to  corps  and 
division  coaaanders,  the  study  concludes  that  the  U.S.  Aray  is  currently 
capable  of  fulfilling  87  percent  of  its  own  CAS  needs.  6iven  this  capability, 
routinely  using  air  forces  in  a  CAS  role  is  not  cost  effective. 

Hhen  providing  CAS  for  units  in  contact,  airpower  exhibits  aany  of  the 
characteristics  of  field  artillery:  It  delivers  large  aaounts  of  heavy 
ordnance  in  short  periods;  its  ability  to  deliver  fires  is  relatively 
independent  of  the  terrain  on  which  the  iaaediate  battle  is  being  fought;  and 
fires  arc  delivered  froa  "over  the  top"  of  engaged  forces.  So  siailar  are  the 
characteristics  of  CAS  and  artillery  fires,  that  throughout  aodern  history  CAS 
is  frequently  referred  to  as  ‘flying  artillery'.  Because  of  the  siailarity  of 
the  effects  of  the  two  systeas,  it  aay  be  accurately  claiaed  that  here  too  CAS 
suppleaents  rather  than  coapleaents  ground  power. 


Prior  to  Norld  War  II  the  Geraans  recognized  the  inefficiency  of  using 
airpower  to  perfora  an  artillery  aission — providing  fire  support  to  engaged 


forces.  The  Luftwaffe's  field  service  regulation,  Air  Field  Manual  Nuaber  16, 

strictly  forbade  the  use  of  airpower  in  artillery  roles.  Paragraph  32  of  the 

Field  Manual  stated  that,  aAir  action  within  the  range  of  friendly  artillery 

is  only  justifiable  in  cases  where  the  artillery  is  unable  fully  to  accoaplish 

its  aission.*4'*  This  restriction  caae  about  not  because  of  a  ’turf  battle' 

but  because  the  6eraan  high  coaaand  realized  the  futility  of  needlessly 

putting  air  resources  at  risk  to  accoaplish  a  task  that  could  be  accoaplished 

by  organic  artillery  assets.  The  Israelis  learned  the  saae  lesson  after 
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exaaining  the  results  of  the  Yoa  Kippur  War. 

As  stated  earlier  one  of  the  aeasureaents  of  a  aission  category's 

destruction  efficiency  is  the  nuaber  of  aircraft  lost  per  eneay  killed.  The 

doainant  factor  in  deteraining  the  nuaber  of  aircraft  losses  is,  quite 

obviously,  eneay  air  defense.  In  aodern  warfare,  the  aost  dangerous  aspect  of 

an  opponent's  air  defense  is  the  ground  based  air  defense  network. 

In  the  Yoa  Kippur  Mar,  for  exaaple,  the  Israelis  had  102  aircraft  shot 

down.  Of  those  only  five  were  lost  in  air-to-air  coabat,  the  balance  being 

lost  to  ground  based  air  defenses.45  In  the  Falklands  fewer  than  25X  of  all 

aircraft  losses  could  be  attributed  to  air-tD-air  engageaents,  the  reaainder 

being  the  result  of  surface-to-air  systeas.46  In  fact,  all  British  Harriers 

lost  in  coabat  were  shot  down  by  ground  based  air  defenses.47  Although  the 

Israeli  experience  in  their  1982  invasion  of  Lebanon  was  contradictory  to  the 

established  and  growing  supreaacy  of  surface-to-air  systeas,  the 

circuastances  associated  with  this  operation  were  unique  to  that  particular 

situation.  Thus,  it  would  be  a  aistake  to  apply  lessons  learned  about  the 
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relationship  between  air  support  and  air  defense  froa  this  experience. 


An  exaaination  of  the 


surf ace-to-air  threat  associated  Mith  a 


representati ve  Soviet  aray  clearly  illustrates  the  aagnitude  of  the  ground 

based  threat  to  friendly  air  forces.  Robert  D.  Rasaussen  exaained  Soviet  air 

defenses  and  concluded  that  ground  based  defenses  achieved  an  effect  equal  to 

557  F-15s  and  F-l&s  in  the  'air  superiority  configuration'  flying  overhead 
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protection  100  percent  of  the  tiae! 

A. A.  Sidorenko  notes  that 

The  equipping  of  the  air  defense  troops  Mith  aodern  araaaent 
peraits  organizing  an  antiaircraft  defense  Mhich  is  capable  of 
assuring  the  attacking  troops  freedoa  of  aaneuver  and  coabat 
action  and  repelling  eneay  air  strikes  and  thereby  creating 
the  neces;>gry  conditions  for  the  successful  conduct  of  the 
offensive. 

Given  this  poaerful  air  defense  systea,  Sidorenko  concludes  that 

The  aeans  of  troop  air  defense  have  noM  becoae  qualitatively 
different.  Their  basis  is  the  antiaircraft  aissile  and 
antiaircraft  artillery  coaolexes  ji^ich  coordinate  aith  the 
rocket-carrying  f ighter-interceptor .  (eaphasis  added) 

As  the  eneay's  air  defense  strength  increases  in  teras  of  nuabers, 

aobility,  and  capability  the  nuaber  of  friendly  aircraft  losses  can  be 

expected  to  rise  and  efficiency  fall.  Not  surprisingly,  there  is  an  inverse 

correlation  betaeen  air  defense  strength  and  distance  froa  the  FEBA. 

Figure  b  shoNS  the  layout  of  the  air  defense  netMork  of  a  typical  Soviet 

coabined  aras  aray  or  tank  aray  in  the  attack. 


SEE  FIGURE  6  NEXT  PAGE 
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Source:  Soviet  Arev  Operations.  Department  of  the  Arey,  197B.  p.  5-27 


This  figure  clearly  deeonstrates  the  'front  loading  ‘  of  air  defenses. 
Froe  0  to  30  kiloeeters  froe  the  FEBA  attacking  aircraft  are  confronted  with 
no  fewer  than  6  types  of  eobile  SAH/AAA  systees  consisting  of  696  eissile- 


launchers  and  over  90  anti-aircraf t  guns  (including  the  SA-7  and  ZSU-23/4).' 


However,  froa  35  to  50  kiloaeters  froe  the  FEBA  air  forces  face  only  3  types 
of  SAN  systeas  with  approx iaatel y  164  ai ssi le-1 auncher s. ^  The  nuaber  of 
highly  aobile  ZSU-23/4s  and  SA-7s  decrease  significantly  as  one  aoves  away 
froa  the  FEBA,  and  they  largely  disappear  at  about  30  kiloaeters  froa  the 
FEBA.  At  the  front  one  also  encounters  the  treaendous  nuaber  of  autoaatic 
weapons  associated  with  aaneuver  units.  For  exaaple,  a  single  aotori2ed  rifle 

division  has  no  fewer  than  350  aachineguns  that  can  be  used  in  an  air  defense 
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role. 

One  also  finds  that  the  aobility  of  the  air  defense  systeas  decreases  as 
he  aoves  further  to  the  rear.  For  exaaple,  the  SA-2  and  SA-4  are  auch  less 
aobile  than  the  SA-6,  SA-8,  and  the  ubiquitous  SA-7.^5 

There  is  an  inverse  correlation  between  the  density  and  aobility  of 
eneay  air  defenses  and  distance  froa  the  FEBA.  This  correlation  aay  generally 
be  expressed  in  relationship  to  CAS,  BAI,  and  AI.  As  one  aoves  through  the 
areas  noraally  associated  with  CAS,  BAI,  and  AI  he  encounters  a  progressively 
less  capable  air  defense  network.  In  this  instance  capability  is  defined  in 
teras  of  quantity,  aobility,  and  variety  of  coverage. 

It  is  iaportant  to  recognize  that  aircraft  are  at  their  greatest  risk 
when  they  are  'working*,  i.e.,  delivering  ordnance,  in  a  given  air  defense 
environaent.  This  requires  slowing  down  to  identify  and  locate  targets, 
assuaing  the  profile  necessary  for  hitting  the  target,  and  coordinating  with 
local  ground  forces  as  necessary.  Siaply  'waking  a  run'  through  an  air 
defense  systea  is  auch  safer.  One  can  go  as  low  (or  high)  and  fast  as 
necessary  and  concentrate  soley  on  eneay  air  defenses.  Thus,  aaking  a  run 
through  the  heavy  air  defenses  at  the  FEBA  to  get  to  the  coaparati vely  safe 
areas  in  the  rear  is  not  nearly  as  dangerous  as  attacking  targets  near  the 


The  iaplication  of  th  1 «?  relationship  is  quite  clear.  Friendly  air 
forces  tend  to  stand  a  greater  chance  of  being  shot  down  providing  CAS  than 
they  do  providing  BAI.  They  v end  to  stand  a  greater  chance  of  being  shot  down 
providing  BAI  than  they  do  providing  AI. 

One  oust  recognize,  however,  that  while  this  principle  is  generally 
sound,  critical  installations  will  probably  be  heavily  protected  no  aatter 
where  their  location. 


PROFICIENCY 

In  addition  to  the  efficiency  with  which  eneay  forces  are  destroyed, 
aission  categories  can  be  rated  on  their  siaple  ability  to  kill  ' things ' , i . e.  , 
their  destructive  proficiency. 

Given  the  evidence  presented  thus  far,  one  would  expect  airpower's 
ability  to  kill  coabat  vehicles  operating  close  to  the  FEBA  to  be  very 
liaited.  Such  an  expectation  is  well  founded.  Eaperical  evidence  gained  over 
the  last  half  century  indicates  that  airpower  is  notoriously  poor  at  killing 
araored  fighting  systeas  close  to  the  FEBA.  The  effects  achieved  by  the 
Israeli  Air  Force  (IAF),  one  of  the  world's  preaier  'tank  killing'  air  forces 
illustrates  the  point. 

In  the  1967  Arab-Israeli  Har  the  Israelis  achieved  absolute  air 

supreaacy  in  the  first  few  hours  of  the  conflict  by  destroying  opposing  Arab 

air  forces  on  the  ground.  Given  this  air  supreaacy,  the  IAF  was  able  to  roaa 

the  skies  freely  and  attack  at  will  the  hapless,  undefended  Arab  ground 

foraations.  Even  in  this  ideal  environaent,  the  IAF  accounted  for  fewer  than 
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15  percent  of  eneay  araored  vehicles  killed. 

Seven  years  later  during  the  Yob  Kippur  War,  the  Israelis  were  forced  to 
fight  without  absolute  air  superiority,  especially  during  the  initial  days  of 


m 


D\ 


the  conflict.  During  this  conflict  the  IAF  accounted  for  only  2  percent  of 
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the  areored  vehicles  killed  or  seriously  daaaged.  Interestingly,  soae  18 
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percent  of  areored  vehicle  kills  could  be  attributed  to  artillery.  Following 
the  1973  Mar  the  Israeli  Defense  Force  (IDF)  concluded  that  in  a  CAS 
environeent  airpoeer  Mas  an  ineffective  anti-areor  weapon.  Based  on  their  Yoa 
Kippur  experiences  the  IDF  advocated  the  acquisition  of  helicopters  for  use  in 
an  anti-araor  role.^  They  also  aore  than  tripled  the  aaount  of  artillery  in 
the  ground  forces  froa  300  guns  to  alaost  1000  guns  as  a  result  of  the  lessons 
learned  about  CAS  in  1973. 

It  is  interesting  to  note  that  in  the  Israelis'  1982  invasion  of  Lebanon 

fully  60  percent  of  araored  vehicles  destroyed  Mere  killed  by  helicopter 
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gunships. 

AirpoNer  used  in  an  anti-araor  role  at  the  front  is  ineffective  for  aany 

of  the  saae  reasons  that  it  is  inefficient:  the  eneay's  coabat  forces  are 

dispersed  for  tactical  deployaent;  often  tiaes  these  forces  are  interaingled 

with  friendly  forces  and  indistinguishable  to  a  pilot  aoving  at  hundreds  of 

ailes  an  hour;  and  potential  targets  are  frequently  obscured  by  saoke  and  are 

often  indistinguishable  froa  targets  already  killed. 

Moreover,  it  is  at  the  front  that  araies  deploy  air  defense  assets  in 

their  greatest  strength.  The  threat  posed  by  these  aodern  air  defense 

networks  aakes  the  concept  of  aultiple  passes  obsolete.  As  the  U.S.  learned 

in  Vietnaa  and  the  Israelis  learned  in  1973,  aircraft  flying  CAS  in  a  high 

threat  air  defense  environaent  will  probably  be  liaited  to  a  single  pass  in 
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the  saae  target  area  if  they  expect  to  survive. 

Another  significant  reason  for  the  apparent  lack  of  effectiveness  of 
airpower  in  killing  araored  vehicles  lies  in  the  nature  of  the  beast  being 
killed.  As  Mas  learned  and  relearned  in  Morld  Mar  II,  Korea,  Vietnaa,  and  the 


*■* 
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Arab-Israeli  Wars  an  araored  vehicle  virtually  requires  a  direct  hit  to  be 
destroyed.  The  f ragaentation  and  concussion  caused  by  any  but  the  largest  of 
boabs  will  noraally  result  in  ainor,  teaporary  daaage  to  araored  vehicles — 
unless  the  vehicle  is  directly  hit.  On  the  other  hand,  unaraored  or  lightly 
araored  systeas  are  very  susceptible  to  being  heavily  daaaged  by  these 
effects. 

Just  as  experience  tends  to  deaonstrate  that  airpouer  is  largely 
ineffective  against  tactically  deployed  araored  vehicles,  it  has  clearly 
deaonstrated  that  it  is  very  effective  against  araored  vehicles  that  are  in 
travelling  foraations  such  as  aarch  coluans  or  in  a  seai-deployed  posture  as 
in  asseably  or  bivouac  areas.  It  is  also  proven  to  be  very  effective  in 
destroying  the  thin-skinned  vehicles  that  sustain  the  araored  vehicles. 
Again,  the  Israeli  experience  is  illustrative. 

As  aentioned  earlier,  in  1967  only  IS  percent  of  Arab  araored  vehicles 
destroyed  Here  killed  by  the  IAF.  Alaost  all  of  these  kills  Here  in  a  aarch- 
coluan  configuration.^  'Nearly  all  of  (the  Egyptian)  vehicles  destroyed  by 
air  action  Here  caught  on  the  Sinai  tracks  in  the  course  of  the  general 


retreat  touards  the  (Suez)  canal. 


Siailarly,  'the  aost  draaatic  and 


effective  use  of  aircraft  against  araor  to  date*,  occurred  Hhen  an  entire 

Jordanian  araored  brigade  Has  destroyed  en  route  froa  Jericho  to  Jerusalea.^ 

In  the  Yoa  Kippur  Mar  this  experience  Has  repeated.  The  vast  aajority 

of  the  2  percent  of  araored  vehicles  destroyed  by  the  IAF  Here  killed  Hhile  in 

convoy.  For  exaaple,  the  IAF  destroyed  an  entire  Iraqi  division  Hhile  it  nas 
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aoving  to  the  battlefield.  Likenise,  in  the  Sinai  and  on  the  Solan  Heights 

the  bulk  of  araored  vehicle  kills  attributed  to  the  IAF  Here  inflicted  on 
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units  in  soae  sort  of  travelling  foraation.  Hhat  proved  to  be  the  aost 
vulnerable  eleaents  of  the  Arab  nar  aachine,  honever,  Here  the  soft-skinned 
support  vehicles. 


Support  vehicles  and  systeas  are  aore  susceptible  to  destruction  by  air 


than  araored  fighting  vehicles  for  several  reasons:  They  tend  to  travel  in 
tighter  packages;  they  are  susceptible  to  daaage  by  near  aisses;  and  they  tend 
to  aove  in  areas  Mith  relatively  (coapared  to  coabat  vehicles)  porous  air 
defense  uabrellas. 

Results  of  air  operations  in  a  variety  of  conflicts  testify  to  the 

effectiveness  of  air  in  an  anti-support  role.  In  the  Korean  Mar  the  Aaerican 

Air  Force  destroyed  82,000  support  vehicles  as  opposed  to  only  586  tanks.70  In 

Vietnaa,  so  aany  eneay  trucks  Mere  destroyed  as  a  result  of  interdiction 

efforts  that  in  the  period  1970-1972  only  16  percent  of  the  supplies  that 

entered  the  Ho  Chi  Hinh  Trail  supply  netNork  aade  it  through  to  the  units  in 

the  South. 7*  In  the  Yoa  Kippur  Mar,  the  Israelis  quickly  realized  that  Arab 

supply  coluans  aoving  behind  the  araored  foraations  Mere  particularly 

vulnerable  to  air  attack.  These  coluans  of  vital  vehicles  quickly  becaae  the 
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priority  for  the  1AF. 

Just  as  interdiction  proved  to  be  very  effective  against  the  sustainaent 
effort,  so  too  has  it  proven  to  be  effective  in  destroying  the  coaaand  and 
control  systeas  necessary  to  conduct  aajor  operations.  For  exaaple,  during 
the  suaaer  aonths  of  1944  an  intensive  allied  interdiction  effort  Mas  Naged 
against  6eraan  forces  in  Italy.  The  interdiction  operation  destroyed  a  large 
portion  of  the  Geraan  coaaand  and  control  netaork  and  proved  to  be  a  decisive 
factor  in  the  ground  offensive  that  folloNed.  This  destruction  of  coaaand  and 
control  facilities  'greatly  hindered,  and  at  tiaes  paralyzed,  the  direction  of 
the  battle,  especially  at  the  Aray  and  Aray  Group  level."7'* 

Lieutenant  6eneral  Gerhard  SchMerin,  CG  of  the  116th  Panzer  Division  at 
Avranches  in  August  of  1944  noted  that, 

"The  superior  eneay  air  force  paralyzed  every  aoveaent  on 
the  battlefield. .. (and)decisively  iapeded  the  coaaand  of  the 
conflict  on  and  be^nd  the  front  by  destruction  and  crippling 
of  technical  aeans." 
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In  1973  the  Israelis  found  that  attacking  the  coaaand  and  control 
facilities  of  the  Arab's  ground  based  air  defense  systea  proved  aore  effective 
than  attacking  individual  delivery  systeas.7^ 
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FEBA  noraally  associated  aith  BAI.  In  an  attack,  regiaental  Main  Coaaand 
Posts  (CPs)  Mill  be  up  to  S  kiloaeters  froa  the  FEBA,  as  Mill  division  Foraard 
CPs.  Division  Main  CPs  Mill  be  up  to  15  kiloaeters  froa  the  FEBA,  ahile  the 
division  Rear  CPs  Mill  be  up  to  30  kiloaeters  froa  the  FEBA.76  Aray  and  Front 
level  CPs  Mill  be  even  further  to  the  rear. 

The  susceptibility  of  these  headquarters  to  destruction  by  air  attack 
can  be  discerned  by  exaaining  the  equipaent  assigned  to  thea.  For  exaaple,  a 
aotorized  rifle  division  headquarters  has  a  total  of  three  lightly  araored 
vehicles  in  the  fora  of  the  BTR  50-P.  The  reaainder  of  the  56  vehicles  are 
trucks  and  trailers.  This  critical  eleaent  is  protected  by  a  total  of  6  SA-7 
shoulder  fired  SANs.  There  are  no  ZSU  23-4s  available  tD  the  division 
headquarters. 77 

Putting  all  of  the  evidence  together  one  aay  conclude  that  in  teras  of 
siaple  destruction  airpoaer  has  liaited  utility  in  a  CAS  role.  Furtheraore, 
the  destructive  potential  of  airpoaer  increases  significantly  as  one  aoves 
aaay  froa  the  FEBA  and  into  the  areas  noraally  associated  Mith  BAI  and  AI. 

DISRUPTION 

All  of  the  issues  discussed  in  this  paper  thus  far  have  centered  around 
the  one  standard  that  aust  ultiaately  be  used  to  aeasure  the  aerits  of  the 
three  aission  categories  being  exaained.  That  standard  is  disruption.  In  the 
final  analysis,  a  given  aission  category  aust  be  aeasured  on  its  ability  to 


disrupt  or  Materially  contribute  to  the  disruption  of  eneay  operations.  As 
was  stated  early  on,  diversion,  delay,  and  destruction  are  but  parts  of  a 
larger  equation.  As  Mas  also  stated  in  the  beginning,  planners  at  the 
operational  level  Mill  base  apporti onaent  decisions  on  the  ability  of  a 
particular  aission  category  to  disrupt  the  eneay's  operational  activities 
rather  than  influencing  local  tactical  fights. 

Given  the  evidence  presented  thus  far  one  Mould  expect  to  find  that,  at 
the  operational  level,  CAS  is  the  least  disruptive  of  the  three  ground  support 
Missions.  Such  an  expectation  is  Mell  founded. 

Unlike  BAI  and  AI,  CAS  neither  delays  nor  diverts  eneay  resources  froa 
the  battle  at  hand.  By  definition,  CAS  influences  only  those  eneay  forces 
that  have  already  joined  the  fight.  Its  sole  function  is  destruction  of 
engaged  eneay  forces.  Thus  its  effects  are  local  and  its  ability  to  influence 
operations  throughout  a  theater  or  zone  of  operations  is  very  liaited. 

BAI  on  the  other  hand  achieves  the  effects  of  both  destruction  and 
delay,  and  to  soae  degree  diversion.  Its  effects  are  not  liaited  to  the 
locale  of  the  air  strike  but  aay  be  felt  across  a  significant  portion  of  the 
battlefield.  By  the  nature  of  its  design — it  is  designed  to  disrupt 
operations  on.  the  battlefield — it  effects  aainly  corps  level  operations  and 
bel oh. 

AI  achieves  the  effects  of  destruction,  delay,  and  diversion.  Because 
it  is  conducted  deeper  than  BAI  and  is  designed  to  disrupt  the  floM  of  forces 
to  the  battlefield  the  effects  of  successful  AI  operations  are  felt  throught 
the  zone  or  theater  of  operations. 

Because  BAI  is  a  nenly  established  as  a  separate  category  of  air 
operations,  it  is  difficult  to  distinguish  betneen  purely  AI  and  BAI 


operations  when  analyzing  past  conflicts.  There  is,  however,  aaple  testimony 
to  the  decisive  effectiveness  of  disrupting  the  aoveaent  of  critical  resources 
to  and  within  the  battlefield. 

In  World  War  II  the  Geraans  learned  all  too  painfully  just  how  decisive 
interdiction  operations  could  be  in  aodern  war.  The  observations  aade  by 
Field  Marshal  Gerd  Von  Rundstedt  attest  to  how  well  airpower  can  disrupt  an 
eneay's  operations.  In  the  fight  for  the  Noraandy  beaches  it  was,  stated  Von 
Rundstedt , 

all  a  question  of  air  force,  air  force  and  again  air  force. 

The  aain  difficulties  that  arose  for  us  at  the  tiae  of  the 
invasion  were  the  systeaatic  preparations  by  your  air  force; 
the  saashing  of  the  aain  lines  of  coaaunications,  particularly 
the  railway  junctions.  We  had  prepared  for  various 
eventualities. . .that  all  caae  to  nothing  or  was  rendered 
iapossible  by  the  destruction  of  railway  coaaunications, 
railway  stations,  etc.  The  second  thing  was  the  attack  on  the 
roads,  on  aarching  coluans,  etc.,  so  that  it  was  iapossible  to 
aove  anyone  at  all  by  day,  whether  a  coluan  or  an  individual, 
that  is  to  say,  carry  fuel  or  aaaunition.  That  also  aeant 
that  the  bringing  up  of  the  armoured  divisions  was  also  out  of 
the  question,  quite  iapossible. 

Major  General  Fritz  Bayerlein,  coaaander  of  the  Panzer  Lehr  division  at 

Noraandy,  testified  to  the  debilitating  effects  of  interdiction  operations 

when  he  noted  that  during  one  atteapt  to  aove  his  division  to  the  fight, 

The  first  air  attack  caae  about  half  past  five  that 
aorning...By  noon  it  was  terrible;  ay  aen  were  calling  the 
aain  road. ..a  f ighter-boaber  racecourse...  by  the  end  of  the 
day  I  had  lost  forty  tank  trucks  carrying  fuel,  and  ninety 
others.  Five  of  ay  tanks  were  knocked  out,  and  eighty-four 
half-tracks,  priae-aovers  and  self-propelled  gun^  These  were 
serious  losses  for  a  division  not  yet  in  contact. 

Siailar  observations  are  readily  found  in  the  writings  of  Geraan 
coaaanders  in  North  Africa,  Italy,  and  Russia.  Froa  Roaael 's  Afrika  Korps  to 
Vietinghof f ’s/Herr 's  Tenth  Aray  in  Italy  to  Manstein's  Aray  Group  South  in 
Russia  the  saae  aessage  is  found  repeatedly.  It  is  through  the  disruption  of 
aoveaent  to  and  within  a  battlefield  that  air  contributes  decisively  to  the 
outcoae  of  caapaigns  and  aajor  operations. 


Oaar  Bradley,  coaaanding  general  of  the  12th  Aray  Group,  observed  that 


In  a  caapaign  involving  great  distances  and  rapid  aoveaent, 
the  aeans  to  liait  or  deny  supplies  and  restrict  aaneuver  in 
the  battle  area  constituted  one  of  our  aost  decisive  weapons. 

With  this  weapon,  air  power  aade  a  valuable  contribution 
towards  aggeleration  of  the  land  battle. (eaphasis  in  the 
original ) 

In  Korea  and  Vietnaa  interdiction  operations  so  disrupted  the  ability  of 
the  coaaunists  to  sustain  forces  in  the  field  that  the  eneay  could  field  but  a 
fraction  of  his  potential  warfighting  capability.  In  Korea  ‘the  Chinese 
Coaaunist  Aray  was  staleaated  with  aore  than  1,000,000  reserve  troops  who 


could  have  been  thrust  into  the  battle  to  break  the  staleaate. 


It  was  the 


ability  of  aassive  Allied  air  interdiction  operations  to  cripple  the  atteapted 

aoveaent  and  sustainaent  of  large  foraations  that  convinced  Chinese  leaders 
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not  to  deploy  these  forces. 

Only  after  the  teraination  of  U.S.  interdiction  operations  could  North 

Vietnaa  eaploy  all  20  or  so  divisions  it  had  at  its  disposal  in  the  war 

against  South  Vietnaa.  Prior  to  the  end  of  U.S.  involveaent  the  North 

Vietnaaese  were  only  able  to  support  half  of  their  20  division  force  in  the 

South.  The  principal  factor  in  liaiting  the  nuaber  of  forces  the  North 
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Vietnaaese  could  sustain  was  the  interdiction  effort  of  the  U.S.  Air  Force. 

In  the  afteraath  of  the  1973  War  the  Israelis  found  that  it  was  their 

interdiction  effort  that  had  paid  the  highest  dividends  in  that  desperate 

struggle.  On  the  6olan  Heights,  for  exaaple,  over  25  percent  of  all  abandoned 
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tanks  had  siaply  run  out  of  fuel.  So  effective  was  the  Israeli  interdiction 

effort  that  aany  observers  concluded  that  the  Syrian  advance  was  not  repelled; 
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it  siaply  ran  out  of  steaa. 


The  few  UN  observers,  still  trapped  in  their  bunkers  on  the 
cease-fire  line,  for  instance,  saw  little  fuel  or  aaaunition 
coaing  up  behind  the  araor.  The  Israeli  Air  Force  had 
destroyed  it.  The  Syrians  did  not  dare  to  bring  up  their 
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convoys  of  aaaunition  trucks  and  fuel  tankers  by  day.  But  as 
...night  fell,  the  roads  behind  the  Syrian  lines  Mere  jaaaed 
Mith  these  vulnerable  convoys. ^  They  becaae  the  priority 
targets  for  the  Israeli  SkyhaMks. 

In  his  excellent  Mork  Nuabers,  Predictions  and  War  Trevor  N.  Dupuy 

concludes  that  interdiction  operations  are  three  tiaes  as  lethal  as  CAS  and 
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auch  aore  capable  of  affecting  the  outcoae  of  battles  and  engageaents.  Dupuy 

found  that  in  World  War  II  only  5  percent  of  engageaents  Mere  materially 

influenced  by  CAS.  On  the  other  hand  interdiction  proved  decisive  in  at  least 

25  percent  of  the  engageaents  studied.  Dupuy  continues  to  say  that  evidence 

'suggests  that  a  sustained  interdiction  (effort)  yielded  six  tiaes  as  auch 
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result  as  a  close  support  effort...*  Other  analysts  go  even  further  and 

claia  that  it  is  a  aistaken  belief  that  "the  salvation  of  outnuabered  and 

outgunned  araies  lies  in  close  air  support,...  History  provides  not  one  single 
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instance  of  the  (decisively)  successful  defensive  use  of  close  air  support.* 
Host  analysts  Mould  not  go  so  far  as  to  deny  any  decisive  use  of  CAS,  but  do 
agree  that  the  circuastances  uherein  it  has  been  decisive  are  the  rare 
exception . 

The  bulk  of  historical  experience  seeas  to  indicate  clearly  that 

interdiction  aissions,  both  AI  and  BAI,  are  auch  aore  effective  at  disrupting 

large  scale  eneay  operations  than  is  CAS. 

This  does  not  aean  that  CAS  has  no  role  to  play  in  the  conduct  of  aajor 

operations  and  caapaigns.  As  Mas  learned  in  the  early  stages  of  the  Korean 

War,  CAS  aay  be  the  only  aeans  of  countering  attacks  Mhere  the  eneay  achieves 

near  absolute  surprise  and/or  overahelaing  superiority  in  nuabers  and 
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firepoMer.  When  faced  Mith  a  situation  siailar  to  that  faced  by  the  Israelis 
on  the  Solan  Heights  in  1973,  Mherein  Israeli  ground  forces  Mere  so 
aaldeployed  that  air  support  Mas  the  only  thing  standing  betMeen  the  IDF  and 
defeat,  the  use  of  aassive  aaounts  of  CAS  Mas  perfectly  justified — regardless 
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of  the  efficiency  or  effectiveness.  CAS  is  perfectly  suited  to  provide  the 

fire  support  necessary  during  the  initial  stages  of  aaphibious,  airborne,  and 

92 

air  assault  operations. 

As  a  rule,  hoNever,  CAS  does  not  yield  the  necessary  returns  to  aake  it 

a  profitable  investaent  of  liaited  air  resources.  As  Milliaa  Dalecky 

observed,  planners  aust  take  every  effort  to  avoid  the  trap  of  tying  "the 

conduct  of  the  air  aar  to  the  fortunes  of  aaneuver  units  in  contact  aith  the 
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eneay . 

CONCLUSION 

Over  75  years  ago  Captain  C.J.  Burke  of  the  British  Aray  observed  that 

The  aeroplane  is  a  aeapon  of  aar...the  use  of  ahich  ae  have 
not  coapletely  gauged,  the  value  of  ahich  ae  have  not  fully 
appraised.  So  utterly  unaccustoaed  are  ae  to  reckon  aith  it 
in  studying  aar,  that  ae  fail  to  realise  its  possibilities — 
fail  to  realise  that  success  or  failure  in  aar  aa^in  the 
future  depend  on  this,  the  latest  aeapon  forged  by  aan. 

Although  three  quarters  of  a  century,  tao  aorld  aars,  and  countless 

lesser  conflicts  have  passed  since  Captain  Burke's  reaarks  the  question  of  hoa 

best  to  realize  the  disruptive  potential  of  airpoaer  reaains  unsolved  and  a 

aatter  of  significant  debate.  In  both  NATO  and  Aaerican  doctrine,  for 

exaaple,  'there  is  no  priority  assigned  to  any  particular  role  (for  airpoaer), 

and  one  of  the  aost  controversial  questions  appearing  noa  in  (professional) 
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literature  is  the  priority  to  be  given  to  the  various  roles.' 

Based  on  an  analysis  of  past  experience  and  current  capabilities,  one 
can  apply  to  the  apportionaent  process  soae  ‘rules  of  thuab'  for  prioritizing 
the  various  roles  of  tactical  airpoaer. 
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The  first  'rule  of  thuab'  is  ironclad.  The  paraaount  consideration  to 
be  brought  to  any  apportionaent  decision  is  an  understanding  of  the 
operational  effects  to  be  achieved  by  airpower.  It  is  froa  this  consideration 
that  all  other  planning  considerati ons  spring.  If  an  operational  planner 
understands  this,  he  has  half  of  the  battle  won.  Only  with  this  understanding 
can  he  correctly  prioritize  the  eaployaent  of  available  air  forces  in  an 
operationally  decisive  aanner. 

In  deteraining  ahich  of  the  TACAIR  aissions  to  prioritize  the 
operational  planner  aust  deteraine  ahat  single  effect  or  coabination  of 
effects  he  expects  to  achieve  through  the  application  of  his  airpoaer.  As 
stated  earlier,  the  ultiaate  goal  is  the  disruption  of  eneay  operations.  The 
particular  eleaents  of  disruption  are  delay,  diversion,  and  destruction. 

In  seeking  to  delay  the  arrival  of  critical  eneay  resources  at  the 
front,  one  is  liaited  to  AI  and  BAI.  If  air  resources  are  plentiful  and  the 
eneay  can  be  attacked  through  the  depth  of  the  zone  of  operations  AI  and  BAI 
should  both  be  used  to  iapede  the  aoveaent  of  the  eneay.  This,  however,  is 
rarely  the  case  and  one  aust  often  choose  between  one  or  the  other.  Several 
factors  deteraine  which  of  these  two  aissions  is  appropriate  for  delaying  the 
eneay 

If  the  eneay  is  supported  by  a  sophisticated  transportation  network  BAI 
will  probably  be  aore  effective  than  AI  in  delaying  his  aoveaents.  However, 
if  he  is  aoving  over  a  relatively  priaitive  transportation  systea  it  is 
probably  advisable  to  attack  hie  as  far  to  the  rear  as  possible  since  his 
opportunities  for  bypassing  critical  junctures  are  liaited. 

In  diverting  eneay  operations  AI  is  clearly  the  preferred  aission. 
Because  BAI  and  CAS  are  flown  in  the  coabat  zone,  they  do  little  to  divert 
resources  away  froa  the  battle.  One  aust  keep  in  aind,  however,  that  BAI  and 
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CAS  can  cause  the  diversion  of  tactical  forces  by  threatening  the  success  of 
what  the  eneay  perceives  to  be  decisively  iaportant  engageaents  and  battles. 

In  destroying  the  eneay  BAI  and  AI  offer  great  rewards  in  teras  of  both 
efficiency  and  effectiveness.  Interdiction  operations  attack  the  eneay  when 
he  is  aost  vulnerable,  when  he  is  aassed.  They  also  attack  the  aost 
vulnerable  eneay  assets:  the  soft-skinned  support  and  coaaand  and  control 
systeas  that  are  vital  to  sustaining  any  fight.  Additionally  interdiction 
operations  are  conducted  in  those  areas  where  the  eneay's  air  defense  uabrella 
is  the  weakest. 

In  the  area  of  operations  noraally  associated  with  BAI  one  tends  to  find 
the  aajority  of  coaaand  and  control  systeas  of  both  tactical  and  operational 
level  units.  Here,  too,  are  found  the  bulk  of  the  deployed  support  nodes  that 
sustain  forces  engaged  in  the  fight.  In  the  AI  zone  one  tends  to  find 
foraations  and  units  at  their  aost  vulnerable.  While  travelling  on  trains, 
for  exaaple,  tactical  units  present  target  arrays  that  are  nearly  1,700  tiaes 
as  dense  as  those  tactically  deployed  at  the  front. 

It  aay  also  be  stated,  as  a  general  principle,  that  interdiction 
operations — both  BAI  and  AI — coapleaent  ground  power  while  CAS  suppleaents 
it.  By  striking  at  areas  of  the  battlefield  which  are  beyond  the  reach  of 
ground  forces,  airpower  confronts  the  eneay  with  probleas  that  siaply  cannot 
be  generated  by  aray  eleaents.  On  the  other  hand,  by  routinely  striking  at 
areas  of  the  battlefield  that  can  be  ranged  by  artillery  and  attack 
helicopters  airpower  siaply  reinforces  the  effects  of  systeas  organic  to 
ground  forces. 

History  tends  to  show  that  this  suppleaental  use  of  airpower  should  be 
the  rare  exception  rather  than  the  accepted  rule.  For  CAS  puts  at  risk 
extreaely  valuable  weapon  systeas  but,  froa  an  operational  perspective, 
achieves  very  aarginal  returns  on  investaent. 


There  are,  however,  situations  for  which  CAS  is  the  best,  perhaps  the 

only  answer.  CAS  eay  be  required  to  compensate  for  a  lack  of  artillery  or 

attack  helicopters.  It  is  ideally  suited  to  perfore  as  an  econoey  of  force 

fire  support  systea.  In  the  larger  picture,  however,  "close  support  aust  be 

96 

the  exception  rather  than  the  rule." 
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APPENDIX  A:  RECOMMENDED  READINS 


Several  studies  offer  a  picture  of  the  relative  casts  and  benefits  associtated 
with  CAS,  BAI,  and  AI.  Soae  deal  Nith  the  tradeoffs  in  a  particular 
historical  context  while  others  offer  a  aore  theoretical  approach.  Aaong  the 
better  of  these  studies  are: 


'The  'Air*  In  AirLand  Battle'  by  Jaaes  B.  Henderson.  This  is  an 


unpubl i shed 

aaster  ’ s 

thesis  coapleted  at  the 

U.S.  Aray  Coaaand 

and  General 

fc: 

Staff  College,  Fort 

Leavenworth  Kansas.  Henderson  offers  a  broad 

analysis  of 
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the  various 

TACAIR 

aissions  and  a  good  look 

at  the  Air  Force 

s  available 

• 

aircraft  and 

ordnance. 

>: 

9  w 

k- 

B. 

'Battlefield  Air  Interdiction  In 

the  1973  Middle 

East  Mar  and 

Its  Significance  to  NATO  Air  Operations*  by  Bruce  A.  Brant.  This  is  an 
unpublished  aaster's  thesis  coapleted  at  the  U.S.  Aray  Coaaand  and  General 
Staff  College,  Fort  Leavenworth  Kansas.  Brant  provides  a  coaprehensi ve 
analysis  of  the  air  effort  in  the  Yoa  Kippur  Mar.  In  addition  to  BAI,  he 
looks  into  the  effectiveness  of  CAS  and  AI. 


C.  'Battlefield  Air  Interdiction  By  the  Luftwaffe  At  the  Battle  of 
Kursk  — 1943*  by  Nilliaa  J.  Dalecky.  This  is  an  unpublished  aaster's  thesis 
coapleted  at  the  U.S.  Aray  Coaaand  and  6eneral  Staff  College,  Fort  Leavenworth 
Kansas.  Dalecky  offers  an  in-depth  look  at  how  the  use  and  aisuse  of  airpower 
affected  the  outcoae  of  perhaps  the  pivotal  battle  on  the  Eastern  Front  of 
Europe  in  Morld  Mar  II.  Of  particular  interest  is  the  siailarity  of  the 
lessons  drawn  by  Dalecky  froa  Kursk  and  those  drawn  by  Brant  froa  the  Yoa 
Kippur  Mar  fought  soae  30  years  and  four  generations  of  aircraft  later. 
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Air  Marshal  tl.J.  Araitage  and  Air  Coaodore  R.A.  Mason.  This  book  provides  a 
broad  look  at  the  continuous — and  soaetiaes  discontinuous — developaent  of 
airpoaer.  Of  particular  interest  is  the  section  on  Soviet  airpoaer.  Perhaps 
the  best  part  of  the  aork  is  its  excellent  bibliography. 


APPENDIX  B:  AIRCRAFT  CAPBILITV 


For  a  good  examination  of  the  capabilities  and  characteristics  of  the  Air 
Force's  various  aircraft  see: 


1.  Student  Text  100-2:  U.S.  Air  Force  Basic  Data  (U.S. 

Command  and  6eneral  Staff  College,  Fort  Leavenworth 
Kansas,  198S),  appendix  B. 

2.  Offensive  Air  Support  Mission  Analysis.  Volumes  I - 1 1 1 . 
(U)  (SECRET) .  (Aeronautical  Systems  Division,  Mright- 
Patterson  Air  Force  Base  Ohio,  1977) 

3.  "The  Air  In  the  AirLand  Battle" , James  Henderson  (U.S. 

Army  Command  and  General  Staff  College,  Fort 
Leavenworth  Kansas,  1982  pp. 49-54. 


An  examination  of  these  documents  shows  that  the  following  aircraft  are 
capable  of  conducting  CAS,  BAI,  and  AI  in  some  combination: 


F-4 — CAS,  BAI,  AI  (truly  a  'jack-of-all  trades'  aircraft) 
F-15 — CAS,  BAI,  AI  (primarily  an  Air  Superiority  Fighter) 
F-1& — CAS, BAI,  AI  (truly  a  'jack-of-all  trades'  aircraft) 
F-lll — CAS, BAI,  AI  (primarily  a  deep  interdiction  bomber) 
A-10 — CAS,  BAI  (primarily  a  CAS  aircraft)** 

A-7 — CAS,  BAI  (primarily  a  CAS  aircraft) 


••Although  designed  exclusively  for  the  CAS  role,  many  studies  have  concluded 
that  given  its  capabilities,  the  A-10  is  fully  capable  of  performing  BAI 
missions.  For  a  good  examination  of  the  capabilities  of  the  A-10  in  the  BAI 
role  see  "A  Comparison  of  the  USAF  Projected  A-10  Employment  In  Europe  and  the 
Luftwaffe  Schlactaeswader  Experience  On  the  Eastern  Front  In  World  War  II"  by 


Lonnie  Otis  Ratley  III,  Naval  Postgraduate  School,  March  1977. 
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